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In studying any group of osciuine birds it is impossible, or at the
best extremely diffieult, to tell where to stop, and the question is quite
as often deeided by the lack of material as by any other cause.

Thus the present paper is the outeome of a study of the Miminea,
which naturally included the Wrens also, and from them led by way of
Chamea to the Titmice, and but for the cause above mentioned might
be indefinitely extended.

Dealing chiefly with North American species these notes are naturally
incomplete; but, as the aeeumulation, proper preparation, and study of
osteological material are necessarily slow, they are put forth with an
apology for not being more comparative in their nature.

1 give below a list of the species examined and all references to the
Paride mean the group as thus represented.

Parns major Parus inornatus
ater gambeli
carolinensis Psaltriparus plumbeus
atricapillus minimus
montanns Auriparus flaviceps

. hudsonicus Agithalus caudatus
ceruleus Cham:wa fasciata
bicolor Sitta canadensis,

The above are all represented in the colleetions of the U. S. Museum,
but I am indebted to Dr. R. W. Shufeldt for the privilege of examining
a large number ot specimens in his eolleetion.

In the genus Parus, as here represented, the brain ease is large, the
beak short, stout, and conieal.

The interorbital septum is well ossified up to the point of exit of the
olfactory nerves, although small perforations may be present in the
septum, as in Parus bicolor, hudsonicus, gambell, and inornatus.

The vaeuity in the skull at the point of exit of the olfaetory nerves
is small; mueh larger in P. lhudsonicus than in any other species ex-
amined.

The premaxillaries and nasals fuse early in life, and are eut squarely
across at their posterior extremities, where they are movably articulated
with the frontals, as in parrots, the maxillary being also movably ar-

ticulated with the premaxillary,
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The narial openings are small, a short ellipse in shape, with the ex-
ternal process of the nasal continued but o short distance along the
premaxillary.

The transpalatines are subacuminate and, as well as the postpala-
tines, mueh produced downward and slightly backward.

The prepalatines are moderately stout and seem to inerease in width
with age,

The manner in which the palatines join the premacxillaries ean be
seen only in rather young birds, for, with age, ossification invades the
membranous anterior portion of the palatal region, not only conceal
ing the terminations of the palatines, but forming a line across them
that so strikingly simulates a suture as to have deceived not only the
writer, but so keen an observer as Dr. Parker, who has figured this
groove as a suture,

F1G. 1.—a, palatal region of a rather young specimen of Ilarus hudsonicus, showing the anterior ends
of the palatines: b, palatal region of an old specimen of Parus bicolor, with the anterior ends of the
palatines fused with the premaxillaries.  Both figures enlarged.

The mandible has a large elliptical perforation, and there are two
mandibular sesamoids, one behind and one at the outer side of the
artieulation,

In Parus bicolor the vertebral arteries enter the eranium a lictle above
the foramen magnum, while in the other members of the genus Parus
these arteries pieree the skull right on the edge of the foramen.

Execept in this slight particular, I find no difference between P. bicolor
and its near relatives,

In the skull of duriparus we meet with a departure from that of
Parus in the open orbital septum, this consisting of a very slender bar
of Lone; otherwise the skulls of the two genera are very similar in
structure.

The mandibular perforation of Auriparus is very small,

In: _Egithalus the interorbital septum is a slender bar, there is no
eranio facial hinge, the maxillary and premaxillary are fused, and the
vacnity at the exit of the olfactory nerves is large.

The general aspect of the eranium, however, is Parine in spite of the
peculiar eurve of the bealk ; the narial opening are small ellipses ; the ex-
ternal proeess of the nasal is eoutinued but a short distance along the
premaxillary. and the prepalatine bars are broad, although they join
the premaxillaries in a slightly different manner than in Parus.
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Psaltriparus has scarcely a cranial character in common with other
Paride, the interorbital septum being open and the vacuity at the exit
of the olfactory nerves large, while there is no maxillo-premaxillary
nor cranio-facial hinge, the nasals overlapping the frontals for a con-
siderable portion of their extenut.

The narial openings are large, elongate ellipses, although the external
process of the nasal is continned but a moderate distance along the
premaxillary; the prepalatines, which are narrow rods, are for some
distance in contact with the premaxillaries and the trans and postpala-
tine processes are slightly difterent in shape and arrangement from
what is found in other Paride.

In short, judging from the craninun alone, Psaltriparus would scarcely
be considered a Tit at all.

The maxillo-palatines are more slender and less pneumatic in Psal-
triparus than in other members ot the group, but with that exception
these little processes seem to be uniform in pattern thronghout the
various species, although T am nnable to speak as positively on this
point as I wounld like.

In a previous paper it was noted that the anterior termination of the
vomer was subject to great specific variation, and in this respeet the
Paride are truly remarkable, the vomer varying from sharply spear-
shaped in Parus inornatus griseus to abruptly trunecate in Parus caro-
linensis.

Anterior end of vomer of—
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Fi6. 2.—All the above are enlarged and drawn to the same absolute scale.
The thoracic skeleton of the Paride bears the same stout, compact

character that is seen in the external appearance of this group of birds,
the chest cavity being deep, the sternum of good size and well keeled.
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The sternum flures eonsiderably posteriorly and the costal processes
are high, acuminate, and direeted well forward, their shape being prae-
tieally the same throunghout the group.

The varying pneumatieity of the sternum will be treated of further
on, but it may le noted that when this bone is pneumatie there is a
single opening in the dorsal aspect of the sternum just above the an-
terior origin of the keel.

The coracoids possess a moderate flange, or ridge, running from the
epicoracoid about half way up the shaft, but it is by no means so well
developed as in the Thrushes, where this character appears to be carried
to its extreme.

The hypoeleidinm is long, slender, and bent upward mueh as in the
Wrens.

The scapula is stout and regularly eurved downward for its distal
half, the various species examined being unusually uniform in respect to
the shape of this very variable bone.

The dorsal aspect of the pelvis, which is constant in shape through-
out the group, so far as examined, ean be better understood from the
accompanying figure than from any detailed description.

a b c

FIG. 3.—a, pelvisof Campylorhynchus afinis: b, pelvisof Parusbicolor: ¢, pelvis of Merule migratoria.

In general pattern it very closely resembles that of the Thrushes,
the posterior portion in particular being characterized by the breadth
and squareness so marked in that group of birds.

The ilio-nenral grooves are opeu, and the obturator foramen is sepa-
rated by a considerable bar of bove from the obturator space.

The * sacrum ” is wide, more or lesskeeled and deeply pitted, the pits
seemingly marking the intercentral spaces.

If T am correct in my count the following species have the “sacrum”
composed of five presacrals, two sacrals, and five candals: Parus
ater, P. carolinensis, P. montanus, P. hudsonicus, P. ccruleus, P. bicolor,
Awriparus fluriceps, ~Egithalus caudatus.

The only speeimen of Parus major at hand appears to have but four
presaerals, two sacrals, and four caudals, but there is an abnormal look
about this sacrum, and there seems to be a little nncertainty (if the




YO ad0. " PROCEEDINGS OF THE NATIONAL MUSEUM. 241

termn is allowable) in the development of the saeral parapohyses in the
various species.

F15. 4.—Composite sacrum of Parus carolinensis, the right and left halves being from two individuals.
Enlarged. The ditlvience between the last two presacrals of either side shonld be noted, as well as
the fact that there is one more parapophysis on the left half of the fienre than on the right.

The species in hand have each six free candals and a pygostyle, with
the exception of ~Hgithalus, which has seven caudals and a pygostyle.

The fore and hind limbs are respectively made on the same plan
througiiout the group, and there is little to be said regarding them.

The following table shows the pnewmatic or non-pneumatic eondition
of the stermumn and humerus in the variouns speeies examined, the two
species of Polioptila being introduced to show that variation in this
respect may occur in elosely related speeies.

The eolumuns headed above and below denote that the pnemmnatic fo-
ramina are respectively above or below the septum dividing the pueu-
matic fossa, and in two cases it will be seen that foramina exist on both
sides of the septum, the opening above being mueh the larger.
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This table shows that the larger Titmice usually, although not al-
ways, have a pneumatic sternum and lhuinerus, while in the smaller
speeies these bones are non-pnewmatic. It also shows that, while a
pneumatie sternum is usually correlated with a pneumatic hnmerus and
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a non-pneumatic sternum with a non-pnenmatic humerus, exceptions to
this are by no means rare, and that the character is of little taxonomie
value.

To briefly sum np, the family Paride as it now stands comprises birds
differing very decidedly in cranial character, and while the genera Parus,
Awriparus, Igithalus,and Psaltriparus may be eraniologically diagnesed,
I confess my inability to assign osteological characters to the group.

That the group is not a natural one I should hesitate to assert, butit
is by no means so homogeneous as the Swallows, Wrens, or Thrushes,
so far as I have studied them:.

The genus Sitta is sometimes placed among the Paride, but, taking
Sitta carolinensis as a typical member of the genus, it ditfers from the
Titmice and especially from Parus in many important particulars.

The skull of Sitta resembles that of Parus in having a nearly closed
interorbital septum and broad prepalatines. On the other hand, the
skull of Sittais slightly depressed instead of elevated, there is no fronto-
nasal nor maxillo-premaxillary hinge, the narial openings are elongate
ellipses, the nasals are very peculiar in form, with the external process
carried for a considerable distance along the premaxillary, and the
transpalatines and postpalatines are but slightly bent dewnward.

The prepalatines of Sit{e too overlie and fuse with the premaxillaries,
while in the Paride the prepalatines run along the inner edge of the
premaxillaries and the bones are soldered together by the deposition
of osseous matter in the surrounding membrane.

Sitte also has what is unusual in the smaller Passeres, a large, free
lachrymal, much as in the Corvide, and the quadrate is so compressed
vertically that the pterygoid lies immediately under, and almost in con-
tact with, the ascending process, as in the Caprimulgide.

The pelvis of Sitia is anteriorly much narrower than in any of the
Paride, the ischium and pubis project farther downward and back ward
than in this group, and the obturator foramen is connected with the
very large obturator space.

Fi6. 5.—Dorsal aspect of left wings of Sitta carolinensigand Parus bicolor. Enlarged.

Sitta, moreover, is peculiar in having—compared with the humerus—
a somewhat elongate fore arm and manus, differing in this respect from
the Tits, and very much resembling the Corvide.
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The tibia of Sitta is characterized by the curious shape of its proxi-
mal portion, where it is thin and bent inward ; but as something very
similar oceurs in Certhia this would seem to be a teleological moditica-
tion from climbing.

The tibia is also proportionately shorter in Nitta than in Paride,
while the first phalanx of the first digit is remarkably long.

Taking all skelstal characters into consideration, the differences be-
tween Sitta and the Paride are such as would seem to preclude their
being grouped together, while thé pecualiarities in the wing of Sitta,
slight as they may appear. when added to the other characters, seem
sufficient to warrant the assignment of the genus to a separate family.

At the same time I wish to qualify this by saying that until more
species of the genus and those genera apparently allied to it have been
worked ont the matter cannot be considered as settled.

The last form to be considered in this paper is Chamca. )

This genus was placed by Sundevall in Lis group Torostomine next to
Gualeoscopies, and in Gray’s Hand List stands as a family between Par-
ide and Maiotiltide.

Professor Baird in the Birds of North America makes Chameine a
subfamily of Wrens and in his Review of American Birds elevates it to
family rank between Paride and Sylvicolide, with the remark that it
may properly belong to some Old World group.”

Dr. Coues, in the Key to North American Birds, puts the family
Chameidwe between Sytviide and Paride, adding that it may be placed
with the Timeliide as justly as many other forms.

Mr. Sharpe, in the British Musenm Catalogue of Birds, Vol. VII,
creates the group Chamee in the tamily Timeliide, the Wrens also being
relegated to this family. He says:

The eurious little bird which forms the single representative of the present gronp
possesses characters which seem to ally it to several other groups; and it is not
surprising that 16 has been counsidered by Professor Baird to belong to a separate
family, Chameade. The wing is essentially Timeliine, being concave and rounded,
with a large first primary ; the legs, too, are strong ; but in other respects the gen-
eral aspect of the bird is Titlike, and Professor Baird places it in close proximity to
the Tits in his * Review.”

In the A. O. U. Check List Chamea appears with other genera in a
subfamily (Chamcine) of Paride, and in Ridgway’s Maunal of North
American Birds it also figures under Paride, but with the following
note :

L have been obliged to assign different limits to the snbfamilies Parine and Cham-
@ine from those given in the A. O. U. Check List, on account ot the impossibility of
giving characters which wonld cover the extyemely different genera there inadvert-
ently placed under Chamwinew. The latter properly includes only Chamwa ; aud v is
extreniely doubtfnl whether this genus has any real affinity with the Paridew, its
relationship being probably mush nearer to the Troglodytida.

Lu the Standard Natural History, Mr. Stejneger is  most inclined to
regard the Chameine ouly as a subtamily of the Wrens,” and my own
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expressed opinion was that Chamaea appeared *most decidedly to be-
long with the Wrens, and not with the Titmice.”

Finally, Dr. Shuteldt, in a paper in the Jonrnal of Morphology, says
that, *so tarasits topographical anatomy and characters ave coneerned,
Chamea shows a far c¢loser kinship with Psaltriparus than it does with
any ot our typical North Ameriean Wrens.”

Craniologically Chamaea is mueh like Psaltriparus, and in those points
in which Psaltriparus difters from Parus, by jnst so much does it ap-
proach Chamaa.

This bivd has an open interorbital septum, a large cardiform vacuity
at the exit of the olfacrory nerves, no maxillo-premaxillary nor eranio-
facial hinge, clongate elliptical narvial openings, and the external pro-
cess of the nasal continuned but a short distance aleng the premaxillary.

All these charaeters, save the last, are tonnd in the Wrens as well as
in Psaltriparus, and probably in nnmberless other Passeres and simply
illnstrate the great similarity of structure obtaining in the order.

In the Wrens, the external process of the nasal runs nearly the entive
length ot the narial opening, there is usnalily a small, luninar lachrymal
present and the maxillo-palatines have a pecnliar hamate form and are
non-pneumnatie.

In Clamea, as in the Paride, the maxillo-palatines are pnenmatic
although the shape ot these processes difters in the two groups.

The shoulder-girdle of Chamwea is extremely feeble; the keel of the
sternum being lower thaw in Psaltriparus minimus, and the wing muceh
shorter than in Parus carolinensis.

The distinctions between the shoulder-girdle off Chamea and the Tit-
mice are teleological rather thanmorphologieal, and this is equally true
of the same parts in the Wrens and Titmice, the Wrens being narrow-
chested weak-armed birds, while the Tits are sturdy, full chested, and
strong armed.

Like the Wrens Chamea has the ridge running upward from the epi-
coracoid almost obsolete, and this is a point of some value, its presence
or absence apparently haviug nothing to do with power ot tlight.

The coracoid of Chanwa seems unusually long, but the length is ap-
parent, and not real, being due to the small size of the associated parts.

The sacrum of Chanwa, like that of the Paride, is broad and deeply
pitted, but here similarity between the pelvie givdles of the two ceases.

Viewed from above, the pelvis of Chamaa s anterviorly narrow and
posteriorly contracted, as in Wrens, possessing the characteristie an-
gular aspect peculiar to the pelvis of that group.

Viewed laterally the dorsal outline of' the pelvis is alike decnrved in
Chamea and the Wrens, thedorsal outline of the pelvis in the Perida—
as in the Thrushes—Dbeing much straighter.

The venal fossie in Chamea are shaped as in the Wrens, being more
sharply triangular than in the Peride.
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In proportionate length of hind limmb Chameaa snrpasses any of the
Wrens and greatly exceeds any Titmonse,

The tibia and tarsus of Chamaw ave as long as the corresponding
bones in Campylorhynchus, and but for the shorter femur of Chamwea thie
Lind limbs of the two birds would be of the same length, althongh Cam-
pylorliynchus is almost one-half the longer of the two, and certainly four
times as heavy,

In the arrangement of the phalangeal articular facels Chamaa is
wren-like, the second and fourth being in the same plane, while in the
Paride the sceomd is above the fourth.

Chamera is characterized by a considerable development of the pro-
enemial ridge, this probably bearing sowe relation to its gronnd-hannt-
ing habitss still the amonnt of development of the pro and ectocnemial
ridges is variable, both among the Wrens and Tits.

It appears, then, that in its eranial characters Chameon is much like
Psaltriparus, while the shoulder girdle is slightly and the pelvie girdle
decidedly wrenlike.

Dr. Shufeldt’s conclusion that Chamwa finds its nearest relative in
Psaltriparus was therefore more correct than my own, that Chamea he-
longed with the Wrens, and I ean only say that at the time I ventured
this opinion Psaltriparus was not available.

On the other hand, none of the characters shown in the skeleton of
Clamea seems sufficient to warrant placing the genus e¢ither with the
Wrens or Tits, but rather bear out the intermediate position indicated
in the name of Wren-Tit.

That Chamaa should show resemblances to or leanings toward more
than one group of birds is not at all surprising, for, as Professor New-
‘ton most truly says:

This last and highest gronp of birds (Oscines) is one which, as before hinted, it is
is very hard to subdivide,

Some two or three natnral, beeanse well differemviated; families are to be fonnd in
Blo il

sut the great mass, comprehending incomparably the greatest nmnber of genera
and species of birds, defies any sure means of separation. Here and there, of course,
a good many individual genera may be picked ont capable of the most accurate
definition, but genera like these are in the minority and most of the remainder present
several apparent alliances from which we are at a loss to choose that which is near-
est. * * * We may take examples in which what we may call the Thrush form, the
Tree crecper form, the Finch form, or the Crow form is pushed to the most extreme
point of differentiation, but we ghall find that between the ontposts thag established
there exists a regniar chain of intermediate stations so intimately connected that no
precise lines of demarkation can be drawn cutting off one from the other.”

Limited as my studies of the skeletal characters of the Oscines have
been they are sufficient to emphasize the above remarks, and it is
probably not assuming too much to say that with a sufficiently large
series of specimens any two oscinine birds may be osteologicaly linked
together.

* Art. Ornithology, Ency. Brit., 1x, vol. Xvi, p. 47.




